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Abstract 
The quantitative and qualitative aspects of intestinal bacteria of rohu fish 
(Labeo rohita) showed that total viable count of bacteria ranged from 9.9 x 106 
to 1.4 x 107 CFU I g of intestine in different age groups of fish. The bacterial 
load was highest in the month of July and lowest in January. The genera of 
the isolates from intestine included Coryneform, Micrococcus, Flavobacterium, 
Cytophaga, Achromobacter, Aeromonas Enterobacteriaceae and Vibrio. 
Coryneform was the dominant group throughout the study period followed 
by Micrococcus and Enterobacteriaceae. Marked variations in the bacterial 
load and generic composition of intestinal bacteria were evident during the 
study period in different age groups of rohu fish. 
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Introduction 
It is now generally recognized that the digestive tract of fish particularly 
the intestine contains a large number of bacteria. Bacteria enter into the fish 
with food and drinking water and accumulate in the intestine. Some of them 
retain there for a relatively longer period but most of them can stay very 
temporarily due to incompatible environment produced from physical and 
chemical conditions, lethal interactions between bacteria and immune 
responses of the gut (Sugita et al. 1987). Various studies have suggested that 
intestinal microflora were responsible for of various food spoilage (Kaneko 
1971) and contamination of fish due to enteric bacteria of human or animal 
origin (Geldrich and Clarke 1966). 
Rohu fish (Labeo rohita) is the most demanded and widely distributed 
fresh water fish species in the Indian sub-continent. Since the aquatic 
bacterial flora plays a significant role in the productivity of water and there 
are also some potent organisms responsible for fish diseases, it is of 
importance to know the activity of microflora in the water body as well as in 
intestine of fish of that environment. Moreover, identification of the normal 
intestinal flora of fish would be of great value in correct interpretation of 
physiology and nutritional requirements of fish. Considering these factors 
the present study was undertaken to investigate the presence of bacterial 
flora in the intestine of rohu of different sizes during different seasons. 
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Materials and methods 
Collection of fish and water samples 
Rohu fish of different age groups and sizes were collected from 
Bangladesh Agricultural University fish farm, located near the Faculty of 
Fisheries. Three sampling were done between January and July'95. Length, 
weight and age groups of fish were recorded. Water samples in triplicate 
were collected during sampling from the same pond by clean, sterile glass 
stoppered bottles of 250 ml capacity and were protected from light and 
carried to the laboratory for bacteriological analysis. 
Quantitative and qualitative study of bacteria 
Intestines of the fish were removed aseptically by opening the body 
cavity, weighed and finely chopped by sterile scissors and ground in a sterile 
morter-pestle. For quantitative study, l.Og of finely ground fish intestine was 
diluted in 9.0 ml 0.2% peptone water. Standard plate count (SPC) of the 
intestinal contents of fish and water samples was done by consecutive 
decimal dilution technique. Plate Count Agar (Hi Media) was used as culture 
media. 
For the qualitative study, all the colonies from a spread plate (obtained 
during SPC) were picked up and streaked on nutrient agar plate and 
incubated at 30oC for 48 h, from which discrete colonies were transferred on 
nutrient agar slants. After 48 hours of incubation, smears were prepared on 
glass slides and stajned by Gram's method. Each of the culture was 
examined microscopically for their purity. The generic classification and 
distribution of the isolates were done according to an outline of the sequence 
of tests as described by Shewan et al. (1960). Isolates in nutrient agar slants 
were maintained in the laboratory at 4-6°C throughout the study period. 
Results and discussion 
Length, weight and age groups of fish are shown in Table 1. Results of 
the quantitative estimation of intestinal bacteria in different age groups of 
rohu fish and pond water are given in Table 2. The mean number of bacteria 
in the intestine varied in the range of 9.9 x 106 to 1.42 x 107 CFU I g and in the 
water, 7.26 x 104 to 7.95 x 105 CFU /ml. In both intestine and water body 
lowest count was obtained during January and highest in July. On the other 
hand, count was comparatively lower in intestines of small fishes 
(fingerlings) than that of juvenile or adult fish. 
Table 1. Length, weight and intestinal weight of different age groups of rohu fish 
Sampling Age group Sample Length of Mean Wt. of Mean Wt. of Mean wt. of 
date of fish No. fish (em) length fish (g) wt. of intestine intestines 
{em} fish {g} {g} {g} 
1'1Jan. Fingerling 1 8.0 4.4 0.5 
2 7.3 7.5 4.5 4.2 0.3 0.33 
3 7.2 3.7 0.2 
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1' Apr. Juvenile 1 12.0 20.0 1.1 
2 19.5 17.8 83.7 78.6 5.0 4.17 
3 22.0 132.0 6.4 
1' Jul. Adult 1 60.0 2800.0 292.0 
2 57.0 53.2 2400.0 2066.7 163.0 173.97 
3 42.5 1000.0 66.6 
Table 2. Total count of bacteria in intestine of rohu fish and water samples 
Sampling date/ Fish Sample. No. Total aerobic Aver~ count Average count in 
age group intestinal count (C /g) water (CFU /ml) 
CFU/ 
1st Jan. 1 1.23 X 10 
Fingerling 2 1.25 X 107 9.90 X 106 7.26 X 104 
3 4.90 X 106 
lstApr. 1 1.35 X 10 
Juvenile 2 1.49 X 10'' 1.23 X 107 7.90 X 105 
3 2.18 X 107 
1st Jul. 1 1.45 X 10 
Adult 2 1.30 X 107 1.42 X 107 7.95 X 105 
3 1.52 X 107 
The increasing trend in the bacterial population in the intestine and water 
sample with the approach of summer season indicated a possible seasonal 
variation of bacterial population in the environment. Generally, water 
temperature sharply increases during summer time in the tropical and sub-
tropical regions (weather report as collected from the weather yard of Agri-
Varsity, Mymensingh). Average water temperature in January was 15.5oC 
and in July, 25°C. Many workers suggested that bacterial load might be 
increased with the increase of temperature of water body (Uddin et al. 1990 
and 1991). Besides that, primary productions are usually higher in warmer 
seasons. Presence of higher bacterial load in the intestine of fish during the 
months of April to July might be due to high metabolic activities of the fish 
which initiated them to take larger quantities of food during that period. 
A total of 150 isolates were obtained from the intestine of different age 
groups of rohu fish and they were identified as Achromobacter, Micrococcus, 
Enterobacteriaceae, Coryneforms, Flavobacterium/Cytophaga, Aeromonas and 
Vibrio. The percentage-wise distribution of these bacteria in different age 
groups in different seasons is shown in Table 3. There were wide variations 
in distribution pattern and types of bacteria in different age groups of rohu 
fish during different sampling months. Among the seven groups of bacteria 
identified, Coryneform was the most dominant one followed by Micrococcus 
and Enterobacteriaceae. This phenomenon has not been well understood but 
it is likely that most of them were derived from water. The composition of 
intestinal bacteria may vary from fish to fish. Sakata et al. (1988) reported that 
Vibrio and Aeromonas were the dominant groups in the intestine of Grey 
mullet (Mugil cephalus). The minor groups of bacteria found in the intestine 
of rohu fish at different stages of growth are reported to be the common 
intestinal bacteria are different fresh water fish (Sugita et al. 1983, Trust 1974, 
Shewan et al. 1960, Sugita et al. 1985 and Newman et al. 1972). The groups of 
bacteria identified in the present study are representatives of most of the 
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genera of heterotrophic true bacteria. The occurrence of such types of 
bacteria are also important from the point of sanitary and public health 
hazards. 
Table 3. Distribution(%) different groups of bacteria in intestine of rohu fish 
No. of Coryneform Micrococcus Aeromonas Enterobac- Flavobac- Achromo-bacter Vibrio 
Age group isolates teriaceae terium/ 
Ct to ha a 
Fingerling 49 58.06 25.81 0 9.67 3.23 3.23 0 
Juvenile 50 70.96 22.58 0 3.23 0 0 3.23 
Adult 51 76.32 7.89 2.63 10.53 2.63 0 0 
Representative strains from the isolated organisms from intestine of rohu 
fish were used to study their metabolic capability (data not shown). Most of 
the strains were able to ferment large number of sugars (carbohydrates) both 
aerobically and anaerobically. They were also found positive in proteinase 
test, gelatin liquifaction test and catalase activity. These properties indicated 
that most of the isolates are associated with the spoilage activity which is a 
matter of great concern, because they can actively contribute to the quality 
deterioration during post-harvest handling, preservation and transportation 
of the fish. 
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